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(S) Miniature motor. 

@ A miniature motor comprises a tubular hous- 
ing (31) having a closed end with a permanent 
magnet (32) fitted therein. A rotor (34) having an 
armature (35) and a commutator (36) is suppor- 
ted by bearings (37,38) in the housing (31) and 
an end cap (33) engaging the open end of the 
housing (31). Supporting brushes (39) mounted 
in the end cap make sliding contact with the 
armature (35) and are connected to terminals 
(41). The end cap (33) is formed with a groove 
(1) which extends between the terminals (41). 
An electrically conductive spring (2) and a 
capacitor (3) is disposed in the groove (1) in 
contact with each other and with the terminals 
(41). 
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This invention relates to a miniature motor for use 
for example, in audio and video equipment, and auto- 
motive electrical equipment. 

It is known to include in miniature motors compo- 
nents for minimising or preventing the generation of 
electrical noise. For example, a ground terminal can 
be used, connecting one of the motor terminals to the 
motor housing, or a capacitor can be connected be- > 
tween the terminals. These devices take up substan- 
tial space either internally or externally of the motor 
and, particularly where a capacitor is installed, known 
uses thereof involve relatively complex manufactur- 
ing steps. 

The present invention is directed at a miniature 
motor which incorporates a noise reduction mecha- 
nism with a small space requirement and which is 
easy to assemble as part of the motor manufacturing 
process. Such a motor comprises a tubular housing 
having a closed end; a permanent magnetf itted in the 
housing; a rotor having an armature and a commuta- 
tor; an end cap engaging the open end of the housing, 
and supporting brushes making sliding contact with 
the armature and connected to motor terminals; and 
bearings supporting the rotor for rotation in the hous- 
ing. According to the invention the end cap is formed 
with a groove which extends between the terminals, 
an electrically conductive spring and a capacitor be- 
ing disposed in the groove in contact with each other 
and with the terminals. The groove is normally orient- 
ed in a plane parallel to the axis of the motor with its 
open face directed towards the closed end of the mo- 
tor housing. The capacitor is preferably a chip lamin- 
ated capacitor, and the spring U-shaped in planar pro- 
jection, with its plane aligned with that of the groove. 

Some examples of prior art motors,and an em- 
bodiment of the present invention will now be descri- 
bed by way of example and with reference to the ac- 
* ' — eompanying drawings wherein: 

Figure 1 is a partial cross-sectional side view il- 
lustrating a known miniature motor construction; 
Figure 2 is a plan view showing a known electrical 
noise reduction mechanism applied to a motor of 
the kind shown in Figure 1; 
Figure 3 is a plan view showing another known 
electrical noise reduction mechanism applied to 
a motor of the kind shown in Figure 1; 
Figure 4 is an inside elevation of an end cap em- 
bodying the present invention; 
Figure 5 is a sectional view taken on line A-Aof 
Figure 4; and 

Figure 6 is an exploded perspective view illus- 
trating the components comprising the end cap 
shown in Figures 4 and 5. 
As shown in Figure 1 , a housing 31 made of a 
metallic material, such as mild steel, is formed into a 
bottomed hollow tubular shape and has a permanent 
magnet 32 of an arc-segment shape, for example, fix- 
edly fitted to the inner circumferential surface there- 



of. An end cap 33 made of a thermoplastic resin ma- 
terial, for example, is formed in such a fashion as to 
engage with an open end of the housing 31 . A rotor 
34 consisting of an armature 35 facing the permanent 

5 magnet 32 and a commutator 36, is rotatably support- 
ed by bearings 37 and 38 provided on the housing 31 
and the end cap 33. 

A brush arm 39 made of an electrically conduc- 
tive material, formed into a strip shape, and having a 

10 brush 40 making sliding contact with the commutator 
36, is provided inside the end cap 33. The end cap 33 
also supports a pair of terminals 41 electrically con- 
nected to the brush arms 39 for the transmission of 
power from an external d-c power source to the arma- 

15 ture 35 via the brush arms 39, the brushes 40 and the 
commutator 36, to actuate the motor in the conven- 
tional manner, and drive equipment connected to the 
rotor 34. 

To reduce electrical noise in the motor of Figure 
20 1, the housing 31 may be connected to one terminal 
41 via a ground terminal 42 made of an electrical con- 
ductive material and formed into a flat sheet shape, 
as shown in Figure 2. In an alternative arrangement, 
a capacitor 44 is connected across the terminals 41 
25 via a lead wire 43, as shown in Figure 3. 

Other known motor constructions are known 
from examples of EP-A-509683; GB-A-2172754; GB- 
A-21 73648; and GB-A-21 03042. 

In the constructions shown in Figures 2 and 3, 
30 the ground terminal 42, the capacitor 44 and other 
component members for reducing electrical noise, re- 
quire additional space to be provided inside the 
equipment or system which is driven by the miniature 
motor. Furthermore, a space larger than necessary 
35 may have to be provided because the shape, size and 
mounting position of the component members for re- 
ducing electrical noise are uncertain. 

Since the component members fof/$duQilgSlec-^ 
trical noise are often not interchangeable, separate 
40 jigs, tools and personnel have to be provided if mul- 
tiple types of such members are needed. This lowers 
production efficiency. 

In the construction shown in Figure 3. the oper- 
ation of connecting the lead wire 43 of the capacitor 
45 44 to the terminal 41 is extremely time-consuming. 
The soldering operation inevitably needed for wire 
connections, and the placement and cutting of the 
lead wires 43 involve a high degree of skills particu- 
larly because of the very limited-space around the lo- 
st) cation at which the capacitor 44 is installed. This in- 
creases assembly time and manhours, and hence in- 
creased manufacturing cost. In addition, soldering in 
a limited space can result in unstable wire connec- 
tions, lowering their resistance to vibration or impact 
55 during service. This reduces the reliability of the mo- 
tor. 

In the embodiment of the invention shown in Fig- 
ures 4 and 5 a groove 1 is provided on the inside end 
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face of the end cap 33. The groove 1 includes a plane 
parallel to the axial line of the motor, and formed into 
a flat shape in such a manner to open towards the mo- 
tor housing 31. The side surfaces of the terminals 41 
are brought into contact with the side surfaces of the 
groove 1 . 

A spring 2 made of an electrically conductive ma- 
terial, such as copper or a copper alloy, formed into 
a substantially U shape in planar projection, and fit- 
ted into the groove 1 towards one end thereof. A chip 
laminated capacitor 3 formed into a thin rectangular 
parallelopiped shape, for example, is fitted into the 
groove 1 towards the other end thereof. The chip lam- 
inated capacitor 3 is thus urged into contact with one 
terminal 41 by the resiliency of the spring 2, which is 
itself in contact with the other terminal. In this way, 
the spring 2 and the chip laminated capacitor 3, form 
a circuit for reducing electrical noise. Projections 4 
are preferably provided on the inside surface of the 
terminals 41 to ensure electrical connection with the 
spring 2 and the chip laminated capacitor 3. 

Figure 6 illustrates the assembly of the end cap 
33 shown in Figures 4 and 5. When the terminals 41 
formed into a substantially L shape and connected to 
the brush arms 39 are forced from the side of the in- 
side end face of the end cap 33 into grooves 5 in the 
body of the end cap 33, they also traverse the groove 
1 such that their side surfaces face each other along 
the groove 1. When the chip laminated capacitor 3 is 
inserted into the groove 1 against the positive termi- 
nal 41 (right in Figure 6), and the spring 2 is inserted 
between the capacitor 3 and the negative terminal 41 
(left in Figure 6), the elastic force of the spring 2 urges 
the chip laminated capacitor 3 into engagement with 
one terminal 41 , and the spring 2 itself resiliently en- 
gages the other terminal, ensuring electrical connec- 
tions therebetween. An insulating plate 6 is fitted to 
'^-a'prajecfiorf 7 provided integrally on the inside end 
face of the cap 33 to prevent the terminals 4 1 , the chip 
laminated capacitor 3 and the spring 2 from leaving 
the groove 1 and short-circuiting with the housing 31. 

This invention as illustrated in the foregoing de- 
scription offers the following benefits; 

(1) By fitting the capacitor between the termi- 
nals, electrical noise can be reduced, wd the 
performance of miniature motors can be im- 
proved. 

(2) Since the capacitor is incorporated within the 
body of the end cap, no excess space is needed 
outside the miniature motor, and thus it is possi- 
ble to reduce the size thereof, and the space re- 
quirement therefor. 

(3) Because component members can be easily 
assembled, manufacturing cost can be reduced 
and productivity can be improved. 

(4) Since the preferred spring for holding the ca- 
pacitor can be formed merely by cutting and 
bending wire, fabrication cost is low. 



Claims 

1. A miniature motor comprising a tubular housing 
(31) having a closed end; a permanent magnet 

5 (32) fitted in the housing (31 ); a rotor (34) having 

an armature (35) and a commutator (36); an end 
cap (33) engaging the open end of the housing 
(31 ), and supporting brushes (39) making sliding 
contact with the armature (35) and connected to 

10 motor terminals (41); and bearings (37, 38) sup- 
porting the rotor (34) for rotation in the housing 
(31) 

CHARACTERISED IN THAT 
the end cap (33) is formed with a groove (1 ) which 
15 extends between the terminals (41), an electri- 

cally conductive spring (2) and a capacitor (3) be- 
ing disposed in the groove (1) in contact with each 
other and with the terminals (41). 

20 2. A miniature motor according to Claim 1 wherein 
the groove (1) is oriented in a plane parallel to the 
axis of the motor with its open face directed to- 
wards the closed end of the motor housing (31). 

25 3. A miniature motor according to Claim 1 or Claim 
2 wherein the capacitor (3) is a chip laminated ca- 
pacitor. 

4. A miniature motor according to any preceding 
30 Claim wherein the spring is U-shaped in planar 

projection, with its plane aligned with that of the 
groove (1). 

5. A miniature motor according to any preceding 
35 Claim wherein the terminals (41) have projec- 
tions (4) on their surfaces in contact with the 
spring (2). and capacitor (3). 

6. A miniature motor according to any preceding 
40 Claim including an insulating plate (6) closing the 

open face of the groove (1), and fitted on a pro- 
jection (7) on the inside end face of the end cap 
(33). 
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FIG. 2 

{PRIOR ART) 




FIG. 3 

(PRIOR ART) 
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